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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the power consumption of a 
switch element in each pixel and to simplify the constitution of the 
driving circuit for a data electrode by varying a stress voltage 
effective value according to subfield periods. 

SOLUTION: One field period 101 is divided equally into four subfield 
periods 102. A control electrode as an electrode for applying a 
stress voltage Vst is connected to respective pixels as well as a 
scanning electrode. Therefore, respective pixels Vst can be varied 
interlocking with the voltage applied to the scanning electrode and 
even in an address period 103, the voltage can be applied 
continuously to a luminance modulating element. Namely, the 
maximum period (duty ratio) wherein the luminance modulating 
element of each pixel can be turned on in the one field period 101 
can be almost one irrelevantly to an address speed. Further, each 
pixel is switched only by making an on/off choice about whether the 
pixel is made to illuminate or not. 
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Sfct;m*«<BJ»KI fcHfc&j&ff*** d i £ J; 0 fftt 
Wfrao«08l»ffl^2 0n* (n=l> 2, Nb) 

ma«>, .wE**«aiWficKW6n, so^ft«w 
mmzt \zmwmmmmmmmm2ntz c t «Nr« £ 

fl»** 4] »*«3K:E*<0H««*S«fc*^T* 
MEMmniiBRt. 2«<o*hu;**EE*«J0# 

[»*«5 3 HMKB'i *&»2lcE«OHI«««««K: 
*tr»T, ME»aE*ll*TtbT, &JR-»iM*-£K 
S»a£fibfc#* 7^-^F'l5yj/3>'7Kt 

So 

i * Mr* i T -6 

IW**7] fflf*ai*fc»4 2lcE«OB«**««fc 
*5^T, WEx-^WS^OHiMffifcAOttB^M^ 

[0 0 0 1 ] 
[0 0 0 2] 

[t¥*cosw] s^fc«xr*ma»0£jft&ia*£ 

»B*^<OHJllP«JEtlll«E-rsc:i:K:J:0Hift*3E 



<<^ffi> yj—)vv 'ivr>3>' 5^ (f 
ED) , ha • ;i^5*?-fc>x • f^x/H 

(ELD) 09*_«* FEDH 1 

-2 2 1 7 8 3*4HlfcE*SnTV>*J;3lc, 

[0003] :ft607hyj7-T^x^HTii, 

SASC^nT, 1 /Nl£Jt0«Jt/Tf£< 
[0 0 0 4] £©F3g£flmt~&fca6fc> g-H^KTW 

• hj:/;^-- h^>*tf^x3 >x • 

t>'Xl/^hD>'r/H7-fX, ED-22i, 9 
n (1 9 7 5*) 7 3 9-7 4 81 (IEEE Transact io 
ns on Electron Devices, Vol. ED-22, No9, (1975) p 
p. 739-748) " t3E«c*tlTV^. H 2 \t ^©XittfcE 

1®2 H:iEiKMDtath7>y7^A (Tr 
A) 3 l*^>ttffif3ft-50-C* T"^112 2^CDW 

m«£E39«*fl!>**«»eac a 3 3 icfash*. fto 

T, r-^iS2 2fc+»**35tiE«BE3»«BJftJ*nT^ 
tlta\ h7>yX^B (TrB) 3 2t)ilttl^^) 

ot, x-f ^^3iHP«a3 sasz-xmteKft*, se^ 

T* 7 fi^ 11 3 5 ^ x 1/ ^ h □ • ^ 7 1 > 
X^OTflWatU fc3— #©«a5 1 fc»JE*BJ 
SDbT&<£, EL*?©iaj«ll»C«fiE3&*RPU0*tl*. - 
f-^tS2 2^7-XlfiHUci§l:H 

HBE^^DbTh^>^X^A3 1 £*>ttffifc-r<5S 

[0 0 0 5] Z.<D£oUT2T'{7 • vhU ^^KftO 
x-YXyix^TttWS^f^ffitt-O**. ^CO- 
oH, r«jBEjeigfej r-?iffi2 2t:mt§« 

JE£E^LT, h7>^B3 2 0y-MJE*«i 
U h^>>*X*B 3 2t#ttft«*TftffS'ti-*. "f 
y-HECSi;Th7>yX^B3 2co-f>lf 

-^>^*^{b-rs<oT, EL^^fr^nsp^n^mffit) 
[0006] bv—z>\$s mttmmmmTjk&i t» 



(3) 
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tiii^st, mmte&mzTf;-?* i7>f-^h'»i 

^4^<D^y^-)l\^mm\Z^m't 2>. n#g (n = 
0, 1, 2, 3) <D^yy^<-)VYmm (t'7hn (B 

n) <D&2&, 2<Dnmzttm'tz>&o\z, & 

[0 0 0 7] 

T»fPS**OT, lBa^TlS— «t*S*ff3fctt. 
^-f^yU-<4 I ^i®^c7)h^>v7,^B 3 2<£>mS£- 

fc, *ftft««T©»ff«)fc«>, h^>vX^B 3 

2 5 6«<D«jEi^;k*tti*2i*-*;fc«>* 

iBCjR3e»ifc»-C*S-&«>, K»lsJ»©nX HOT*** 

[0008] ^«mK«ftm 

X) 0 3 2©»»JT* 7HU 

X*fr3**«bTViS. [ip?fc2#©j£S«ffi*7K 

Tjkifi&JStSitD-e. \Lv hSNb«8 iftt), £7c> 17 
>r— ;i/Fttl 6. 6msm fct, JWS^^O-r 

16. 6ms/ (If 2+4+8+16+32+64+128) = 6 5 ms 
i&S. ^at«ffi»CN= 1 0 0 0*T«> 1 ^fll^ 
ftO, 65nsift0, f7>vX^B 3 2 £LTffia£> 

«ft2 0n*fcJt«IS'a:*OTtta:<, fifiOty hie 
'J:0*^WH«ft«IOaT45. St^T, *©$h Bttfy 

[0 0 0 9] £UK£>«k5J£, »W^*fT'5« 
effiJCMffiTtt, SB* 
±OftiJ»^*f9, ffiSt^^<. K»lsltt#*«»T:3 



[0 0 10] 

tat* ^mm^zmm^n^xhiy^mm^m^xr) 

[0 0 11] 

0 2 4<DX-f 7 5 1 >^ifM©IMigi$:^J 

12 2a£OS^02 Jtft&flX? 
4 1CDMIP1I5 1 0ESdW<toTV^ e fato-B,' 
Rl— ©j£3IE«S2 1 fc»»SftTVi5I*H ^^DlHj 

— ommnms 1 02 
^Tttsirr*. *s«S2 ii:^-^m 

82 2<h(&ffl*^:bi*fc:«i;?)* X^^^ffi3 5© 

[0 0 12] *«"C©BfH*»*tt*Bll ftffl^TRW 
•r€> 0 HltB4t^;K T&tt 1 6»BI©HHI»» 
*t**^«SUT^-5. 1 7-<-;i/K«8H^4^^ 

y7^-;^i^^t^o vs t (n=d \zmi 

SB^fiSS (N=l) fc»*r*»*««K«inrr 
IBn^, 2<DnmzVcWtZ>&o\Zt£^X^Z>. AM 

(»*) x .(em) ©«#«t*/5*>6u it^7^-;p 

\,\ W^H RltSMS^-f ^^U-f rn>K 
[0 0 13] 7 s t &mv?2>mMT~&Z> 
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103 m l *<z>®tb&oMffl) 4 l (: 

[0 0 15] ^^07Hl/^M^#X^)o ilO 

HiB=16. 6ms, 8 1f7hSS (2 5 6BK) 0 
2. lmsm SEoT, SflfitN = 

i o o o^<Dm^hi^m$>rco<Dy^u^mr^u 

2. 1 /z s <h&9, aSEOW^UWPHESttfcJt^T, 

3 o om<omr$timv%Tt>ti2>z£\zte?), mzv>& 

[0 0 16] 7KUXlS*«*5iSB^^«& 
l/XJBIBl 0 3£MBB£Jlimi 0 4 tfc^Birsci: 
SM»110 4m TKUXfflfiBl 0 3 (^»» 

*3l^fcSBR8) fcte, x Fl/xmmv s t £Biin-&r* 

m@-r^T(CO^T7 HWWTlt^e, Vst^ 
BMJDbT. »S£^££i±5o ^OJSTII Vst^ 
^SJ*JCP^TftaJCT*SOT?, El 2 CO <k 3 ICflUJW* 

;t h jb iwoi»m* * *w \z#m i> tern sRwufc^ 
*ru «*©B»«BP«iftTtt, 

[0018] *%m<Dmm<Dwmcnm2<Dm*WLW't 



u^Tfflt^nsiSiiglH X-f yf*?7 

[0 0 19] X^7?If7H 3 0H §H^co^-> 

^>-^>7s\Z^X\t, -rX\Z^fCo 02 4 

T'H JtKXfiaH^ 1 <h3fiJPPSS5 1 t>EStlT^« 

[0 0 2 0] Myf*f7H3 0B, SOI (Sili 
con On Insulator) W&<Dzs U n >S1R±k:fi!fM-£> 0 
11^0^ ^>^*^<7>#fi§£^5 (IIH7 

[0 0 2 1] y'J^ >mm 3 6 1 ±tc S i 0 2 JI 362 
£Rtt, f Oil: p ly U 3 >¥Sil 3 6 3 

h 3 1 1 , V-X 3 12, HH>313, y- b»-ffc 
l3 6 53d^ifiE$W. h7>vX^B3 2H y- 
h3 2 1, V-X3 2 2, HW>3 2 3, y— h»<k 
K3 6 5A>6««Sn5. h7>yX^A31<!:f7> 
yX^B3 2tH 7-f-;PH»ftR3 6 4l:i!)*¥ 
#KSftT^S. h7>yx^A3 10HK>3 13 
i:h7>^^B320y-h32lH Alft^ffl 
^^§»m®3 3 1 iCJzDSWCigttSnT^*. ^fi 
tS3 3 1.ttB5^&to^SJ;7^ 7-XtI2 3^: 
OWT««f*1C s 3 3 ^^^"T^o 

[0 0 2 2] ^tlSOSl^ttS i 0 2 T«fiR*ns^-> 
^-y3>i3 6 6tSbtlW^ /V>^-~>3>K 
3 6 6<D— mZ7.)V— ;H&»J*U ^ZLZMUTh 
7>y^^B 320Hl/-f>3 2 3 £X-f y^m^mm 
3 5t*»«n. My?*f«i35f4Alfti-C 

[0 0 2 3] B5, H6TH M7^flI35$ 
h7>yX^A3L h7>^^B3 2tlftf)^ 
£5 ICSES l/ft«SSl&^ £n&2 0©h9>5>X 
?t¥ffifil:I&5J:'3&H7 , JhT, /V>^— >a 
>l3 6 6±i:Mbtt)^K dcOiafcTSi, <k 

[0 0 2 4] B6TH h7>yX^B3 2 £L 

**, DMOS«i©MOS h7>^?Sttffll/Tfefi 

[0 0 2 5] EU:G>R9m*, SOlSfiSffl^ 

X*£/B^T0 2<&lElft*^giLTt>fc-&5A/S^. 
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[0 0 2 6] K±<D«t5^»ffUfcX-f s;f*f7H 

• 2 1. r-^l@2 2, 7-XtI2 3WnT^ 

T> ;V>^—>3 >13 6 6 IcSfiSnTV^fc^ X 
^f^flf 7K 3 OOSIII^n^li. 0 7 

IS 3 5*«3 X 3f l»nt^ 

[0 0 2 7] MEXM*^ 1 <hbT&S-*6«i#-& 
JK (MIM) »ffii:fi3tt{t:t03a*-'&te-&Sffl^fc«l* 

h 8 Kis-r . mmmt & * & / w * »fc £ k «t o * 

A 1 S©X<7f*?S!3 5©aHfcJK/S5 nmgg 

cosfe^s 5 i 2 * a i 

5tLTAl,0,*ftttS i Oi*X/W*l*&£"T?» 
StS. MIM|§S^±SI5«1i5 1 3tLX. Aufc£ 
«5-10nmgS^IfT*Mt^ Jigfciia 5 

13fcLT, 3nmgg^lf^Pti3nmgM 

^^Au(D2S*iBic-r^>^> m i Mt&m<D&m&i±tz 

[0 0 2 8] #9X&£a3fctt*tt*<0ffi«5 2 0 

±{CjDii«ffi5 2 5* I TO (Indium Tin Oxide) 

5. S)t#5 2 6 lctttta«^liBSTt)«3e»*38** 
V>fc<D, 0iJ;Lte\ ZnO:ZnftftfflWtAK £ 
(DMfaS 2 0 iiStefcS^LfcM I M&m&mm LfcX-f 
^Jllf7K3 0it»tU rtffi«:K£5 3 OK* 

[0 0 2 9] B 9 ttBWEtt^OlSll^ftftS^. 

ma 2 1 ^^maiKKiMss 221^ t-^ii 2 2 

tt7 f -^«SRIi!ilHlB2 2 2 a, 5 1 

mmm®&2 5 l^wngst^. Jbnamas 2 5 

ttttH£«SK»lsIB 2 2 5K*g|irr*. H9l:» 
i^nt^ft^**, XHfvf*f7H3 0+©7-^ 
112 3 11 7-XHil:iSt§. 
[0 0 3 0] B 1 0ttft«S^©H)lni«£EjS»**b*: 

t> ^tti2 1, ^-^ma2 2, urns 

5 1^n?nSC, DT, CTT*t. S&fc^-nfr 
g^Sll^S CntSTCtM*. Ell 0TB, 
ffiW(Dtcl£>\Z, 2 fciy K T&to%4IWIS5K<0»6* 
^LfCo ai:tt^bt&^^ jD5S«ffi5 2 5^tt4 0 

[0 0 3 1 ] fgl-t^^-^F, t^b*7 h 0 

(bo) T'omftzmw-fz* RfatoTtt^fnot 

;i/*>j*JTLT^&l>. PfSJ t 0~ t lTte. SC1KIE 



>y^A3 1^t>ttil:&5. ZKOi*. t^TO 
T-^tg2 2JCiEmffi^EPJn$n^<DTf, lfTgCD^ 
I^(J)h7>yX^B3 2 0y-h***>#ffi£&*. 
CT 1 ^ttfiSV,(0/^^»E^HIllDSnTV^. C 

Ti©tE^v,ott, ±g&«as 1 3 tTs^v^-y 

{ft£=?W&Z 5<Dm\zmE.V l &mu2ti%>fztbt&&m 

5 1 2fc*«ff*«HijD*n, ^nfaoi^MiMe 

1 ifcffiS^ ttAtiMC 5 2 5 lcBJlD*nfc« 
fl£-CUoa*nfc«, »Jtft:5 2 6JC«f^LT«3fr*. 
B#£|J t 1 tt^Tf7>yX^A3 

^ «Mi3 3l:I^T, h7>^^B3 2Bt> 

[0 0 3 2] fl*^J t 1 - t 2-©BTB» S C 2 #IEmJE 
\ZUZ><DT\ 2frB<DmmtfiT KV-X^n^. 

DT2jWEttJEfc©T> 2fT@OH^TB2^JgO 

UTtfAS (B?^Jt 3) Tte> HI l©feffi)©<fc5ft 

Bfl»:bT, m2^y^-)^\ i x\t. mi i<oM 

^2it^7^-;UHTB. MI MfcS*S©lftHi««S** 

2 X I r i:tta«fcp^CTn^OHJiDttJBEV,*K3£bT 

fc&fcerc* Bi io*ffl0«k5l:&§. £<DJ:5K:L 
T> »ftO*>S»K3ST, 4M1©*«**T?**. 

[0 0 3 3] ft*5, CT 1 fc93iD"r*«JEEtt, IDIOT 
«^;i/^«EElCbT*$3^, tO-t 3<DMtt-£«ffi 
V,fc«-S, mmt 3-t 6<D«IIW*— ««ffiV,JC«t> 

[0 0 3 4] *^BJ<^5lj5SO^^c7)^3(O0iJ^IgIl 2£ 

*?««3 5C!)±fc»triJB5 4 lftS i«T»J5)Eb, * 
©±£1—2 jzm©KJf©»»Ji5 4 3£^l£U £ £ 
\Z*<D±\ZA 1 , Au^^T«Pli5 1 S»riE"T*. 
HMIIt B2 4©«fc3l::£B*K:K»£tt*«k , 5& 
/t^->tC-T^o MW«« 5 1 ilMWi 5 4 3 1 

lfLTXv^f7/5 4 2 t«. XSyJfy? 
5 4 2 it 1 H*lC»«-r*^-f y?»?ti3 5JtlC 
10 3-1 0 4«gKfMBT*. EUKB.fc'SfcLTX-f 
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W»ftffH*fttt» 4#^0§6 1 - 2 2 1 7 8 3 

. [0 0 3 5] W©«tRI«K:, UyTstlEomft 

14®^ 5 2 0±fclD38«B5 2 5£ I TO&£S«S« 

wbtjwsu **>±ic«#*5 2 etwrs. 

#5 2 6lCttftjai«Tli»fiTt>«3^»« f *^ , bO, 
tflJAfcfZnO : Znft^ffiWtlK d<Z)ffi1g5 2 

3 oK:#«-r*. 

[0 0 3 6] j£aEttS2 1 x 3, MM8 

5 1, JPiS«fli5 2 5ttBI9(Ocfc'5^*BKilElBJC«» 

5 1 ^<DWmnJ£\Z* HlOttt^bSftS. "Tftto 

*l#B©«W«««CTl^©H«ia«ffi«»tt, » 
30 t 0—t 3©WJtt«ffiV,lC— Bt^Jt 3- 
t 6©P^«mJEV 2 lC-^fC«^ e V P V 2 «3 0-l 
0 OVgSOtET*^. 

[0 0 3 7] £<2£5ftmE&^£WiD^£c>:, jtaE« 
g2 1 <hx-^m<12 2^(OffliD«EE©ffl^fc1*K:J: 

Tte> SJ?PtI5 1 tlSy^y^S 4 2C0F B ^CV, 

2 6i:»lTMt^. 3S«JftBB!S^ 

[0 0 3 8] *5£BMV>mffi<DMm<Dm4<DMtL 
T> ffffi^W* : F4 l icxi/^ hn ■ ;u**y-fc>xft 
fflVifcffilSHl 3Sffl^TK9a-T^. X<^fif7l/ 
-f 3 010^7^163 5©Pflfc«aPfl*6l»Jl5 

5 5$Al 2 0 3 fT*MU S®^¥Sib-r^o *l:T 
SMfi&JI 5 5 1 ft*^ t-^3K*ftft£T»flE"r*. T 
ffiftftfl 5 5 1H BMJ¥ 5 0 nmfMKOA 1 2 0 3 £KJP 

5 0 nmSgOY 2 03^»IlfciMS^^§ P 
<&±fc583fcJi 5 5 2 tlsT, ZnS:Mn^t^0. 5 

±\Z £ b fc±attft»JI 5 5 3 t IT, TSMfiftB 5 5 1 
iH»ftY 2 0 3 /A 1 .0 3 /Y 2 0 3 «TJgjSbfc«, $0 
ffll«l5 1 £ I TOftif©a§8««KTll«X*8«^: 
ffifc^fifc-r*. -Tftto-B, B2<BBtt*j£fcffi£-r*. 
flUSH* BIJP5 0 0 nmigOA 1 jOjftifTHft*^ 
«HK 5 5 4 £T£o «ISS 5 5 4^ 

So 

[0 0 3 9] BBiftlHlK^03e«^fttt, [*] 9 (C^Lfc£ 



:fe0T&£o tt'l, Z.<DM<Dm&> iJDifma 5 2 5 K 
*«SttftVi©T» Jt)DjfmaiES!j(ElK2 2 5tt* 

mmmmmmm 251*1 «T<t^. s-ma^winm 
ft, 7 h uxjbib 1 0 3 tmmm^mm 1 0 4 £ 

LfcflWST**. Bt^J t 0 t 3 0«ra*«tfy hO0 

Ii07^f7^?ii3 5^7-7«fil:a5^7D 
-f^ >^tfii:&5i^iRSftS. BJJt3-t4 

U 7a-?-<>^«ttOH*tt5B3ttft^. B«fc, 
P#£)Jt 4~t 7#tfy h 10it^7>f-^H07H^ 
HMT, Wf*J t 7 ~ t 8*W*J»flM»m-C**. V, 
V 2 tt5 0-20 OVigtfe^o 

[0 0 4 0] WflE*«*^4 1 tl/T***** 

^SfflVifc^lfiO^JgOSSOfifOSH 1 4£fflV>TfftBJ 

ffilfcX-1'7fi : f7K3 0^l^o j83fctt-*6« 
ttC7)®1S5 6 2fcl TOft£»K»«te«tt*ffl^T« 
Bti5 1*»«tS. H2 4CD£?tC, MI-0^3E« 
S2 1l:8«SnM*S, RI-0«l»«S 5 1 
■TSJ:5lc»ric"r*. utie.^^7f^7H3 0 

aA-TS. cn^2feCD®7t«5 6 3, 5 6 4 

[0 0 4 1] «-«ffittH9«c*bfcJ:5fcftffil&lElK^ 
ISitSo fcfcl, JKOWTtt, JPiSSS 5 2 5 JrfflS 

tststt&^to^' jD^maig»j[HigS2 2 stt^fit 

&«8^<0EPin«JEifc7gte, ©JfP«a5 l^s 

«!H8«aCT 1 ^©RPfll«£Eift»tt, P^r^J t 0 ~ t 3 * 
TlMHWtflEV^U BtSiJt 3- t 6 *Ttt*8it«flE 
V^1*^ 0 &<D7 4—)V\zmAV> tO-t3T. 

filE (-V,) ^<£>*C0t 3-t 6(2 (-V,) 

[0042] ii4«m ai^oseax-rx^u 
\zm^rcmmmEEmm^mu^-^t, *aEma2itr 

B3 2*«*>«il:S:ofcI*T?lt XhlxXmJBEV, 

kjs sn*.. a^r, v^v.sasft- 

[0 0 4 3] *%0jco^JEco^tgc7)^6<D0iJ^Il 1 5 * 
^7 H3 0 iW— S«± CR^S. m 1 5 td^bfc 

mmfthy>z/7,*B 3 2©y— ^**«fflsa 
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5iice»-r*. cvmottte* h7>^B3 2^ 

oT, *HU*«BE#»«S5 2£—5£<D«ffi <ffi«t« 
1 (DTOmjE t X h 5 2 ^CDEPiDSffi 

[0 0 4 4] MfNMHHftEltt2 5 lOBRM 

(D—0iJ£Hl 6, Ell 7£JB^TiH9Tr*. WKcfcS 

4 CD£ 5 «J»tt& 5 1 ^^fli 2 1 t»«S-8-T 

ffiffi£v 1 j&>sv 2 fc«osA*p#£yrau eow«ffi5 ik 
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